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_USSR/Physice - Piastic flow - g -
Card 1/1 : Pub, 85 - 2/12 f
Author ¢ Il'yushin, A, A. (Moscow) R -5 ' ‘i E
Title : Problems in the theory of the flow of plastic subntance over |
surfaces ! o ‘

Periodical

Prikl, wat, i mekh., 18, 265-288, May/dun 1954

Mathematically describes and calculates the plagtic flow
(finite deformations) of vodies that poatdeps thd form of
comparatively thin-walled shells and that have Heen subjected
to one of the types of pressure treatment. Statiey that the:
essential difficulties in setting up this problem are the
selection of the fundamental kinematic hyppthesds and the
hypotheses relating to contact friction on{rigiq gurfaces.

- Abstract

[

Institution

Institute of Mechanics, Academy of Sciences of the USSR
Submitted : March 8, 1954 |
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KIXIFOROY, Sergey Hikolayévich, professor, doktor telchnichemkikh nauic
JIL'YUSHIN, A.A., professor, doktor fisiko-matmmaticheskikh nauk
YECNITEEIC S IRZUXHOY, N.1I., professor, doktor Leokhnicheskikh
nauk, retsensent: AFANAS'YRV, A.M., kandidat taichnicheskikh
nauk, redaktor; TUMARKIK, D.M., inshener, redsktor; WEDVRDEY,
L.Yl.. tokhnichelk‘l,‘ l’odllkior; 'Om'. VoSQ. { !khnflm‘!nlkiy redaktor,

[™eory of elasticity and plasticity] Teoriia uprughutt b pluﬁch-
nosti. . Moskva, Gos.izd~vo lit-ry po stroitel'stva i arkhitekturs,

1955, 284 p. (NLRA 8112)

1. Chlen-korrespondent AN SSSR (for Il'mhin)
(Masticity) (Plasticity)
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akndenik: TIKHONOV, A.N.: IL'!USI!INl Anlq SOKDIAVIKIY, V.V.g3 GALLN,
L.A.3 SHCHKLKAC*[EV V.%., chenkikh nauks mxm F.A.,
doktor tekhnicheskikh nauk: GRIGOR'YRV, A.3., kandidat tekhaicheskikh

nauk; SRDOV, L.I., akademik, redaktor;ZVOLINSKIY, K.¥., professor,
redaktor; ALISK!!EVA. T.V.. tekhnicheskly redaktox,

[Collected works] Sobranie trudov. Moskva, Isd-vo. 'Akulmii nank SSSfl
Vol.4{ Hydroasrodynamica. Geophysics) Gldroasrodinamils, feofisika,

1955. 398 p. (MIiRA 8tl.1)
1. Chlen-korrespondent AN 88SR (for Tikhonov, Il'ymhin, Sokolonm.
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v.H, ,doktor tekhalc + TRRAIN, F.A., loktor hekhni-
cheskikh nauk, redaktor; GALIN.L.A.; amoon'!ﬂ.‘A.s..- daktor
takhnichenkikh nauk; CHARNYY, X,A., doktor tekhnicheskikh nauk,
redaktor; ALEKSEYNVA, T.V., tekhnicheskiy redaktnr,

[Collected works] Sobranie trudor. Moskva, Iul-v\r.b Akndemil neuk
SSSR, Vol.3.[Petroleum engineering] loftoprolvolmau nekhanika
1955. 678 p. (MIRA 8:10)
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Il'mhin, He Ao

"Complete Flasticity in the Process of Flow Batween Rigld swm. Am.tégy mh
Sand Banks, and Several Applicstions”, Priklsdnaya Matsma ekhanik
Vol 19, m"é’ ol 6h3-713.pp a ulﬂﬁ i Mek ‘, 1.955,
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USSR/ ysics - Pléaticity FD-5088 -
Card 1/1 Pub. 85 - 3/16
Author : Il'yushin, A. A. (Moscow) |
Title :

Periodical :
Abstract H

p ty in flow processes between rigi_ﬂ surfaces, i’ax'xah:q;y
with a sand embankment, and certain applicatlons 3

Prikl. mat. 1 mekh., 19, Nov-Dex 1955, 693-T13

In pressure working of metals flow of the plistic substance gccus in the
form of comparatively thin layer betwveen two moving rigid surfaces,
and the obtained article is a sheet or shell of congtant or variable
thickness with profiled local ribs or bulges. In.an earlier work'
("Problems in the theory of fluw of plastic pubstence along surfaies P
ibid., 18, No 3, 1954) the author set up pothematicully the genernl
problem of flow of plastic substance along surfaces and cbtained
simplified equations and a nurber of concrete reawlts, the maln onbe
being that in these procesces the internal tmngentinl stresses in the
layer turn out to be small in comparison with the normal streisses (so-
called conditions for complete pmsticity) ond that the transverse
velocities of flow of perticles in an elementary normal column of
height equal to the layer differ but 1ittle emong themselves nnd con
be considered identfcal (so-called kinematic ccrdition). 1In the present
vork the author develops thece ideas. Two ref.: e.g. Ye. P. Unksov,

Inzhenernyye metody rascheta usiliy pri obrabotke metalls davleniyem

(Engineering methods of calculating forces fn working of metals by
pressures ], Machine Press, 1955

September 5, 1955
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Modern problems in the theory of plasticity. Vmst.Moek.un.
no.45:101-113 Ap-My 55, (MLRA 8:8)
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IL'YUSHIN, A.A., prof.

L e
[Program in the theory of elasticity; for the Machani¢s~Msthematics
Faculty] Programma po teorii uprugosti dlis mekhmniko<mntomstiche-
skogo fakullteta., Spetsisl'nost! - mekhanika, 1956, 2 p,

(HIRA 11:3)

1., Moscow, Universitet,
(Blasticity)
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SOV/137-58~10-21521

"’ Translationfrom: Referativayy zhurnal, Metallurgiya,[l%&,g Nr 10, p 152 (USSR)

. AUTHOR: 11' yushin—AT A,

TITLE: Some Approximate Solutions of Problems of L‘rﬂe Theory pi Plx;tstic
Flow (Nekotoryye priblizhennyye reshetiiya zidach teorli
plasticheskogo techeniya) ; ‘z

PERIODICAL: V sb.: Inzhenern. metody rascheta teﬂthnoli protsessbb A
obrabotki metallov davleniyem, MoscowrLenipgrad, Ma‘lshgiz:,,

1957, pp 20-33

ABSTRACT: The problem of deformation of a layer situated between two
rigid surfaces is analyzed. This problem muly be likened to »
problem on the deformation of a layer of i "hard" fluid.. {In °
setting up equilibrium equations, the following simplifying
assumptions are introduced: 1) The normal pressure, py, is
uniform along the contour of a section parallel {tangentia ) to'
the surface of contact with the tool in a tertain small region;
2) in a section perpendicular to the contact surface the spec-
ific pressure, p, on the surfaces of contact with the tool
exceeds the py by a value equivalent ta g i 1) the p

Card 1/2 diminishes in the direction of the flow ak material; 4)kt.hc

HFE Y

et
i
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Some Approximate Solutions of Problems (cont. )

tangential stress on the surface of contact with the too[ hag a value of
Tcontact = O /2. The equilibrium equation is set up in curvilinear cc'orm
dinates on a plane passing through the middle of the lajer of material.
complicated, non-linear, partial differential equation |3 obtained. To Mfect
a simple soluticn, use is made of an analogy between the contact pressures
and the ordinates of a sand fill. Examples are given for computation of non-
plane plates with curvilinear surfaces. By employing the process of xtculm‘;
of threads as an example, the author examines the conditions for filling in
of metal and the relationship existing between the pressure and the completne~
ness of thread formation along the length of a bolt. Also exiarnined are two:
instances in which the process of machining of metal is affected by the heat
exchange between the tool and the material being subjected to hot deforina-:
tion, namely, when there is a temperature drop between the tool and the
metal of the workpiece and the influence of friction on the ainount of heat
produced during operations involving an elevated strain rate.

1. Plastic'rlow--Theory 2. Mathematics--Applicationt;: V. C)

Card 2/2

. - - - N N
Im l ”! H'I’ lI"'i ST SRS H N S C PR
b
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Creep of austenitic steel in the case of complicated atress states,

means of the theory of c¢reep which represehts a further

development of the theory of flowofIl'yushin, A.A, (Ref.3),

Malinin, N, N. (Ref.4) and also of thé thebries of 1

Soderberg, C,R, (Ref.5), Marin, J., (Ref.6) and ;

Odquist, ¥, (Ref,?7). On the basis of & muiber of specinl
experiments, Bailey, R.W, (Ref,8) recommends a different
formula for calculating three-dimensional ¢reep, whilst
Johnson, A, E, (Refs.9 and 10) recommends another formula,
Eq.(1) contains only two constants A . and n,vhich can
be determined frow creep tests in tengion,® The formula of
Bailey contains & larger number of congtants, which have
to be determined from creep tests at a different stress
state, whilst the equations of Johnson mre more cwibersome
and less convenient for practical calculations, Creep
tests,carried out by Bailey and Johnson (Refs.8-10),1in
tenegion and in torsion on.thin walled kubular specimens
fundamentally confirm the here expressed views., Howsver,
the duration of these tests was only 1%0 hours <vhich is
not long enough., In this paper the regulty are described
of long duration creep tests under conplex sbrese

Card 2/6 conditions at a temperature of 600°C, * The experiments.
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Creep of austenitic cteel in the case of 2y lfentud strooc abuien,

APPROVED FOR RELEASE: 04/03/2001

were cffected in & special test ris degerited in earliex
work (Ref.1l) in which 22/20 tubes (as shown in Fig.1) aof
current industrial manpufacture wewe suhject o the effect
of ¢ constant tension and o constent torsion wonent, The
specimens were nede of austenitic stewl wikh the
folloving conposition: 0.09%% C, 0,766 NMn, 0,5ck Si,
0.010% S, 0.01e% B, 17.18% Cr, Y0.68% Wi, 0.47% Ti, 'The
heat trgatment consisted of annealing for Hhilrty minutes
at 1100°C followed by cooling in air (austsnisation), edch
gpecimen vas subjected solely to & single axperiment viith
a constant ratio of the tensile stresses, d, to the
torsion stresses, t. The following T te o ratios
were chosen: t/o = ®, 2.0, 1.0, 0.6, 9.5, 0.4, 0.3, 03’
for each T to o ratio at least two specimens viere .
tected. The duration of a single teat depended on the
nagnitude of the applled stresses; in each case the
experiments were continued until bthe gteady stabte second
gection of the creep curve was reached, Most experinents
Jasted 1500 to 2000 hours during which usuully a consbunt
creep speed beceme established, This duralion is also
adequate from the point of view of eveapcoming the period
g of most intensive ageing., OSome experinents lasted legs
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Creep of austenitic steel in the case of complicsted stress states,

than 1000 hours, namely, in the case of stressces at which a
traneition to the third stage of creep obviously took
place. The results are entered in Table 1 and praphad in
Figs.2-8. The experimentally determined values are
compared with values calculated by meanst of Hqg,(1) in
Table 2, p.9; on the dverage the experiizents#lly deterained
creep speeds are 2,5 to 3 times es high as the values
calculated by means of Eq.(1). The aubthors of this paper
propose using for the same purpose Eqs.(6) and (7), p.5.
The suthors arrived at the following conclusiione:
1. The experimental results confiri the applicability of
the creep theory which is based on the theory of plastic
flow for describing the process of steady state creep for
durations up to 2000 hours,
2. The stress calculations for components operating under
crecp conditions with a complex streas staté¢ can be
effected on the basis of creep test results in tension dbut
it is necessery to improve the accuraay of the exyeriaent-
ally determined calculation coefficiente for cach group of
materials under consideration,
3. A unaterial which is under crcep stress conditions in
Card 4/6 {ension and torsion generally conp)ies with the criterion
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austenitic steel in the case of complicated stress states.

of plastic flow of Henkey. However, ths relation

v. = F(t;) is not entlrely eulfilled since the tension
aﬁd torston curves are not identical in octahedric
coordinates,

4, In the case of low creep speeds, the most accurate

and theoretically the most justified 1# an bxponential
dependence between the speed of creep gnd the stress,
This relation is correct for all the investigated types
of stress states, The speed of steady state three-
dim?2§ionaé creep should be calculated in accordence with
Aq. D

5. For’tge tosted austenitic steel 1X18HIT, the power
dependence between the creep speed and the streas for a
temperature of 600 C approximates satisfactorily the
exponential dependence for & wide rangy of creep speéeds
(from 10 4%/hr and higher) and, therefore, the exponentlal
dependence can be used for practical calculations since
it is simpler and more convenient,

6. Creep tests of the sustenitic steel 1X1EHOT in tension
and torsion did not confirm the agsumpbtion of coincidence
of the directions of the moin stresses and the main axes
of the deformation speeds over long pariods, In the
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Creep of austenitic steel in the case of conplicaled mtress states,
case of non-uniaxial stress states, a redistribution of
the main creep speeds is observed vhereby the creep ‘
speeds in the main directions vy and %, are equalised
and the creep speed in the third main dirgction, V3,
tends to become zero, :
7. Under conditions of long duration teste, the creep
theory, which is based on the assumption of isotropic ;
behaviour of real commercial alloys, requires ¢orrections
which can be established by studying the physical nature
of creep in the case of complicated stress stmtes,

There are 2 tables, 8 figures and 12 refarenchg -
6 Russian, 6 English, _

SUBMITTED: March 6, 1957,

AVAILABIE: Iibrary of Congress,
Card 6/6
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. AUTHOR: Il'yushin, A.A. (Moscow). ‘ 24-2-10/28

TITLE: Certain problems in the theory of plastic [low, ‘
(Nekotoryye voprosy teorii plasticheskogo echeniya).

PERIODICAL: Izvestiys Akademii Nauk SSSR, Otdeloniys Pekhnicheskikh
Nouk, 1958, No.2, pp. 64-86 (USSR). | |

ABSTRACT: The paper, read at a commemorative gassion of the Soviet
Academy of Sciences, reviews the foundations of plastic
flow theory, Chooslng the Buler approach, the basidc
equations of the plastic flow of metals ars stated, The
variation of density depends mainly o1 the pressure. The
proposition, whose verification was eatabligshed by the
author ("On %he Relation Between Btresgos and Small
Deformations in the Mechenics of Conbinuous Media,
Prikladnaya Matematika i Mekhanika, 1954), is made use
of, by which the principal axes of th¢ shear deformations
and stresses coincide, Prom this follows an expression
for the elementary work performed by the sbresees acting
on a unit volume of material, The depree of deformatiocn
is a scalar quantity which determines this ¢lementary
work together with the relative variation of volume, Of
basic importance are two relations expressing the scalar

Cerd 1/5 Quantities of mean pressure and shear strass in terms of
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Certain problems in the theory of plastic flow, 24-2-10/28

the change of volume, the temperature, the degree of
deformation and the Lime, These relmbionmg in the form
of functionals are the equations of atiate of the material,
They are a field of study in the physics of solids with
many gaps in present knowledge. In the press-forming of
metals, large shear defogmations are assoefated with
temperatures below 1,000°C and pressures drd limited by
press capacity, The degree of deformation in these
conditions far exceeds thermal volume changes or those
due to phase transformations, The pre¢ssure functional
is then replaced by the relation expressing incompréss—
ibility. The other basic equation of gtate has a ;
generalised simplified form Eq.(1.18). Ite particulaxr
forms are derived from simpia tests, m,g. the tension of
cylindrical specimens, Typical groups of such relations
are stated, of which the most important is BEq.(1.21)
when the degree of deformatlon is large and important,
Eq.(1.22) when the deformation ig small and the rate of
deformation unimportant, and Eq.(1.24) when the degree
of deformation is unimportant, Finally, the case of
creep is typically represented by Bq.(1.28), The general
Card 2/5 equations of plastic flow are set up for the case when the
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Certain problems in the theory of plastic flow. 24=2=10/28

velocity head is everywhere below the minimum shear stress.
At the highest temperatures of s eel forging with yield
stresses in the order of 2 kg/mm<, the condition la
fulfilled below deformation rates of hundreds of m/sea,
The complete system of the equations of motion and
boundary conditions of glastic flow (namely Eqs.(2,3),
(2.8), (2.9), (2.10), ( .11) and (2.)2)) is the analogue
of a corresponding system of equations in the theory of
small elasto-plastic deformations, Trom this analogy a
theorem is derived leading to an experimental solubion of
plastic flow problems by the direct measurement of elasto-
plastic deformations. ¥or example, the gteady-state c¢reep
of complex components under compound loads can be ptudied
by measuring the elasto-plastic deformnations of a ginilar
body at normal temperature, A variational theorem,
Eq.(2.13) distinguishes the true solution and nakes
possible the application of the Ritz method to approximate
the solution of complex problems., Referring to the works
of V. Prager and P, Hodge and of V. V. Sokolovskiy, the
solutions of some three-dimensional problems are
discussed,

card 3/5 1, The flow of a thin layer betweon riglid surfaces,




Certain problems in the theory of plastic flow, 24-2-10/28

An effective lubricant or coating reducing the friction
in the hot forming process proportionally. reduces the

required power of the press, , ‘

2. The forming of thin cylindrical mhellm;sincludiqg :

ribbed shells) by extrusion from a prismatic pressure

cylinder through a die slot, An approprinte crosg-
section of the cylinder is sought to yield the lowest
extrusion pressure and to achieve constant wall thickness,
The sand heap analogy is used to visualisie the extrusion

process and is shown to give valid solutions to the
problens set. The flow of a plasti¢ layer between rough
plates accompanied by heat exchange is exanined when the
shear resistance of the material is sssumed to depend
solely on temperature., The thickness of ithe boundary
layer practically "frozen" onto the plates is to bé found,
The proposition is advanced that of all the kinematically
possible flows, the real boundary of the frozen layer is
distinguished by the condition that the power consumed to
maintain the flow is a minimum, Thim proposition is
considered generally valid for all problens of this type.
The boundary of "freezing" is determined from an implicit
Card 4/5 equation (4.41), :
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There are 7 figures, 1 table and ‘ n
13 Russian, 1 English, 14 references,

SUBMITTED: October 5, 1957,
AVAILABLE: Librery of Congress,
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AUTHORS : I1'yushin, A. A., Corresponding Member, Avademy of Sciences,
USS%, Lenexty; V.’3., Candidate of Phyaivel and Mathenatical
Sciences ? :

TITLE: Seientific Foundation of Durdbilityana Pldsticity of Solids
(Nauchnyye osnovy prochnosti i planhlohnoati tverdykh tisl)

PERIODICAL: Vestnik Akademii nauk S88R, 1958, M 6, dp» 49 - 55 (USSR)

ABSTRACT: Mechanics is to be considered as ome of ' the mosi important
developmental foundations of enginenring, MWany receht achiave-
ments in the field of physics were rendered poseible only
due to mechanics. Many aocedemis and scientific branch institutes
of investigation, as well as univerpitien work on the golution
of the problem of solidity and plastioity. Soviet Science
achieved important successes in thip field. In spite of this
fact soience is not able in itm present ptate to give d
satisfactory answer to a series of important problems of
engineering, industry and natural scilence, The inguffig¢ient
working out of the theoretical protlems of metalworking by

means of pressure, as well as of the mechaniam of detal de-
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Scientific Foundation of Dersbility and Plastivity of Solids

formation from the semiproduct to thw finimhed product under
various thermo-mechanical conditionn may be given as exanplo.
The backwardnees in this fleld makes ‘the jprocsss of the. ‘
production of metals and ailoys with required thermu-medhanic-
al characteristios difficult, 3 main trends may be outlined
with respect to the working out of the solidity- and plasti.
city problems. The working out of formulame dealing with the
conneotion between stresses, deformations, time and temperature,
as well as the determination of the conditions of destruotion
of solids, both under singular and: ropcatp& atresscs ar¢ the
first and most important line to be «wternined. The 'seoend
working oyocle deals with the general uctboda of s0lving the
mechanical prohlems of a deforming solid, the working out

of the theoretical foundatlons for thke engineering calculation
methods for solidity and stability and do!mrnability, a

well as the experimental methods of the imvestigation of

the solidity of structures, machines and 'plants. The cal-
culation of the atresses occurring during welding may be
designated as conorete technical tesk. The third cycle of
investigation deals with the physical mmohanisms ¢f the
deformation of solids, The theoretidal ani experimental in-
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Scientific Poundation of Darabilityng Plutioity‘:mf Solids ; ‘

vestigation of atomic-moleculer michanisky of the plastic
Processes in the deformation of met riall of 30lids qinder
different physical ang Physical and| chemical conditions ig
required here. 4 Physical natinn of  the behavior of
the material up to itg - With smpidly on, ngin
‘ as well pg
t fo be obtaineq

must «lso be built, m, ‘the :l.nternatioupl ;
scientifio contaots, especially on the problems of experiment.
al toohniqnu, is also required. ; : ‘ ,

1. Solids--Deformation . Plastieity.Theory
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PHASE I BOOK EXPLOITATION 30v/3041
_I1l'yushin, Aleksey Antonovich, and Viktor Stepanovi.ch Lenskiy

3oprotivlieniye materialoy (Strength of Materi&ls) Moscow Flematgiz
1959, 371 pr Brrate 8lip inserted. 15,000 coples printed. o 2’

Ed.: I. K. Snitkﬁ; Teoh. Ed.: S. N. Akhlmov»o

PURPOSE: This textbook is intended fop students in advanced courses
on the strength of materials., o : ‘ :

COVERAGE: This book deals with the following topicm: 1) fuﬁdaa
mental concepts of deflections, internal stresses, deformations,
actions of internal foroess and the process of loading a small

element of a s0lid body; 2) the basie mechanlcal properties of
8011d bodies, such as elasticity and ideal pirasticity, flow,
creep and relaxation, viscosity and dynamic'strength,

and failure; '

tended to 8implify the mathe

ing with stresses,

Card 1/8
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Strength of Materials SOV/3041

solid bodies sudjected GO external effects, as well as the basie
equations and methods for solving problems ©f deformation and
strength of bodles. According to the author, the methods for
calculating strength of materials presented in the book differ
from the stricter methods tased on the theary of elasticilty and
plasticity. A number of simplifying assumptiony of & kinematic
and geometric character have beén introduced. No personallitles
are mentioned. There are no references.

TABLE OF CONTENTS:

Preface
Introduction

Ch. I. Stresses and Deformations |
1. Structural characteristics of materials :
2. Internal interaction of partieles in a body
3. Investigatlon of the atate of stress at a point
h. Principal normal and tangential stresses

Card 2/8
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Strength of Materials

5. Stresses on elemsntary aatahedral areas

6. Deformation of the vicinity of a point.

T« Action of interral forces L

8. External forces o

9. Conditions of equlllibrium and the general mpthod
for determining stresaes, doformationn; and: de-
flections in g body ‘f '

Ch. II, Elastoplastic De
l. Mech
2

<=

3. e . ation
4. Bars of varlable cross sdection, Maethod of alastic
- Bolutions
5. Systems of bars
6. Calculation of trusses
g. Resistance of a material to shear
+« Torsion of a rourd bpar

9. Strength of a beam under combined 1oadlﬁg

Card 3/8
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5. 121D

1. Eecsenstric “emag’
1 >oensric “ens’on ard compp : :
Center cf “ns antgg senﬁtgueSSion °f & beam,

12. Lead-carpy:

- COUSCAPTYINg c2pAcihY of a 27
%3. Curved axls of & beamy beam 130
4. Beam on an elaatl~ foundation | 133

15 Longitudz:y -
. Loudingl and firaraverse ' ‘@
8 beam under ¢impressten 2e bending, Stabllity of

16. Stabhizis * harp ' ‘
11i%y of tars Layond the alastic limit %gg

Ch. III. Elassieisy
of Siress
%' g;);‘;umelelastiait:y ~f mat“l”halﬂ
. €ral elaBicLlan s mpaman
3, Dodies F-&3%.e propertles of shemr 1n sol14
« P (tensile feree) . : ,
i, f fxr,u)?-p g nternal pressure) testa 155

P ten.si e 3’*} &9 o3 ua e 1;
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sine i - g+
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Strength of Materials SO0V/4041

g. Longitudinal waves in bars

Waves of shear deformation
9. Reflectlion of longitudinal elastic waves
10. Impact of a bar on a rigid obstacle :
1l. Theory of the measuring bar :
12. Construction of the dynamic streaa-utrain diagnam LR

-uoording to the distribution of residual defor-

_ nasions
13. Method of impulse preloading
14. Splitting and breaking strength
15. Formation of a "cumulative rlow"
16. Problem of puncture
17. Impact on a structure

Ch. VII. Vibrations of Elastic Bodies and Fatigue of
Materials

l. Behavior of materials and structures in the casge
of vibrating loads

2. Longitudinal standing wave and 1ongftudinal

vibrations of bars
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TITLE: Actior of High Praessure: in Strg;ggghcamj,}_lg a Hollow
____ Cylinder®- |
PERINDICALS Izvestiya Akademil. paul. S89R, Otdélunige{tekhniamesxikn
nauk, Mekhanika 1 pashincetroyeniye: 1959, Nr €y
pp 110-112 (USSR) | . g

- ABSTRACT: The flow 1imit (33) for mekals undal rydrastatic prasure

(o) is given bY o e

g = WSO S ] h1)
Jhere g is the flov¥ 1imit in shealr whein L
Assuming a linear approximatlon, g funstion
be written ; !

8(g) =1 - 83/ 0) C(a > 0) o
where o 18 @ constant. The sokution of Lamé's problenm
for a tube under the influence of Lntennal'pressure leads
to expression (3) for tne nydrostatlc plressure ard for
the maximum shear stresh. The sy png thening coatficiend
{s defined as the ratioc -

(o) . _Jer0 = B

1]
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Action of High Pressure in Strengthening a Hollpw Cylinder

where p 1is the internal pressure unier which flcw bes
at the internal surface ofpthe eylindpr, fU:Mn@;fth:rlgﬁje.::
approximation, an expression (Eq 16) Ly oktained for w
in the case of the hollow ¢ylinder; mumerical ‘
s%bititution in this expression with WWa = ¢ = 2,71828

= external radius of the tube, a * inteynai radins)
:nd 8 = 0.3, leads to the value 1, = 2.27, The

Card trengthening effect in this case is therefors

275 substantial, : :
There are 1 table and 2 Soviet referances, "t/
, SUBMITTED: June 29, 1959
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8 b"ﬂanN.v lo-oo.“. Ixg-vo AN 3S3R, 19%50. A% p. 25,000 soples
n“noo. (Seriest Axsdemiys nawk uuu.n Navehno-populyarnaya
ya)

. Kixhaylow; Cospilsr: V. Y. Pedorov; B4, of
Ree Mnumhnu".hw:- nw. R Kiysusy Teed. Bd.3 I, J. Eovlchkowa.

PEEFOSE: This ToE I3 insumiod both fo ke Spase spasialist At
o Averass Terier 2sterested in epees prodlesms,

COVIRAGE:. The ° . short artieied BF WAZISSS Sowist
'ﬁnl. on uﬂ.n.v.wohuswuownuzw. with space travel and the launeh-

e ef argifieial sarth satallites and SpAce roexsts, mwno pos

11331ss &7 Tuture cerriopoeniy sre aibd tmmnutuh = h«lo
s - SIAEAE BETT posiien=d En §he FaFisf oF 32FP=1pSA. B peeseme
T " i g3ssige are Beationed, Thers are no refefences.
- IIZI. ARTIPICIAL FLANET. PIRST ROCKET ¥
. ny mOOE :

| TASE Infermation, On (B¢ lawnching o7 & Space Recuet
Vo.M A Yeve (Jemey 13, 1559) e
oy ~Jsdanr. A ., Candidate of Pysiesl end Fathemstical

Lo lences. I8 it Posmidla ©O CPeerve mn Artifisial $lsnet?
[ lapril 1959} -
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Astive Rember of tde Aesdemy of
- 29 UkrG3R. Artifielal Kecth S3%g11ites snd tae
.gnn'son-v.oo:gnt:lﬂpwwg

Wm.ﬂ.!b'rhl Doctor of Pnysieal and Methowaticsd
1ences, lamnching of Space Rocksta and Astroncaical
Proulens {Rared 1559!

i

i

i JASS Information. Launching of s Space Aocket to the
m Moom »y the Soviet Unicn {Septemder 13, 19%5)
i

{

i

i

|

f

1

gn-! ghn:-uﬁgu.._uncoonuul

o Septemiar 15, 1959] Thiesd et
Hisevirh A 8., Doctor of Maysical and Mathematical
3siences. Prom the Earth to the Moon {Septamder 15, 1559)

. Doetor of Paysical and Pathemsticsl
0 N the Artificisl Comet [September 1,
19591
Shistovekiy, K. K., Candidate of Physical and Rathe-

) P an Outer Space Course
[Septenber 15, 1959)

%-vﬂ&n:ﬂ :-lv.-.onnvobo-nol«
oa»ouno- 90?«5‘.:!!53!.»0!«
{Septender 17, 19591 .
%ﬁwﬂﬂ&—ong of Medical Sciences. Prom
to the th [Septesder 20, 1959
TASS Informaticn. Pirst Results of launching the 3Space

Rock=t t= 2= Noon [Septesder 21, 1955}
Firet Flight 1o vw Mosn (Prevds, Septesber 21, 1959)
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Title
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" Corresponding Member of the USSR Acadwall.' Sct«iiu;‘;os.'

o

Ae A, IL'TUSHIN is the author of an artidﬂn entiit]ied "’Ahaaa{of h?ls :

is the Flight of Man" dealing with thd preparnhiont of sendly
a human being to the Moon, ' . ' ‘ fl&

) Remarko

Source & M: Stantsii v Kosmome (Statione in Outer 58&)&«:9)2,?4; collect'u;h oj‘
articles, published by the USSR Academy!nf Sdiences, Mopkva,
1960, with foreword by Academicians A. I, Nesméyanov and 4,
V. Topchiyev, p, 280, - : 5 ‘
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FEYUSKIN, FF .

"On a Statement and a Solution of a Three Dimensibnal P
- rdblem of
Nonlinear Elasticity Theory." "o m

report submitted for the Xth International Congreas of Applied Mechanics
Stresa, Italy, 31 Aug - 7 Sep 60. ppl‘ ; ’

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618530001-7"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618530001-7

38 HRSLRHEEN ,'_. LSRRI a1 (21 00 EM BT 003 ) TR ) T3 WD B L 01 B4 G T 0B B AR G

IL'YUSHIN, AA.(Moskva)

b Problems of the general theory of plasticity. m-uq Jmat.i noldh,.
24 no.3:399-411 My-Je'60. . (llnu 13;10) ;
(Plaatioity) - i o
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(47300 S/040/60/024/04/08/023.
SULALUAS > N L
. AUTHOR: Il'yushin, A. A. (Hoacow)

TITLEs On tho Increase of the Plastic Deformation nnd on tha Flow
Surface

PERIODICAL: Prikladnaya matematika i mekhanilksa, 1960, Vol. 24, Yo, 4,
pp. 663-666

TEXT: Let a body be balanced under the influence of tho s;btem of ;
forces QM Now let the body be slowly exposed to an edditipnal system

of forces Cz,é which then is slowly removed. The nmrk doni) on the

(with respect to the variation of forces) closed cyalu of the system
is poasitive according to Drucker (Ref.1). The authbr of the

preseﬁt paper investigates the rigorous theoreticel cpnclubions of
this postulate of Drucker. He states that the convexity of the flow
surfece and the coincidence of the normal of the flow surfnoe with ths
’vector of growth of the plastic deformation in general do not follow
from the above postulate. These properties are valid only if under
arbitrary load the plastic deformation procesds withon® otyious
-variation of tMe elastio properties. Gonerally it follows from the
_postulate of Drucker that

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618530001-7"



"APPROVED FOR RELEASE 04/03/2001 CIA-RDP86 00513R000618530001 7

1 T
51 {Nd
H FINET "I[HH’N IIIH’ (’I TS h" h letlag N
K3 <M QHiEmk P11 AiH 1 ¥

2/040;60/024/04/08/02,
On the Increcase of the Plastic Deformation and on thae: Flow Surface

ao?
(10) = + (EN'E -cgrear

—

where 6" is the stresn, £( 6') 0 the e ’ ‘

- quation of tha I‘low uuxface ‘

the plastic deformation, ds = Jd F| and (e t]m derivative z;f' :
the matrix of the coefficients of elasticity., .

Thgre are 2 refercnces: 1 Soviet and 1 American,
SUBMITTED: April 2, 1960

Card 2/2

THl
i i HH’)!!\HHI !l l

' i e o
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IL! (USHIN, Aloksog monovxah‘ OGIBALOV, Potr Matvepdvich} KONDRASHKGYVA,
dey TOAa? 8.. tokhn,rad, _

1Ipruso-p1awu-
Elastoplastic deformations of hollow cﬂinﬂulru] ‘
Ehaelsdgp deformatuli polykh tsilindrov. Koslnm. Iu?t;u'& ﬁ:nlz:h
univ., 1960, 22l p. :

(Blastic plates snd shells)
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AUTHORS: Il'yushin, A.A., end Ogitalov, P.M. (Moscow)

TITLE: Hardness of a thick walled oylindrical #he}d and a
hollow sphere under the influence of radiation

PERIODICAL: Akademiya nauk SSSR. Otdel¥niye tekhnicheskikh nauk.
Inzhenernyy abornik, v. 28, 1960, 134 « 144

TEXT: Irradiated solifs exnibit voiume §aformation ¢ and changes
in elastic and plastic properties. A neutron passing through a
crystal lattice causes thermal or disiocation efifects, and in case
of neutron nucleus interaciion produces fission.. A homogensous isp-
tropic body occupying a semi space 2z 50 is considered. If the
intenei%y of a normal neutron beam of £ mean energy 4n 2 = 0 is

I, n/cmé sec., then at z = conat. .

1(z) = Ioempz n/cmzanec. g f fCl)i

wherse Bo= an @{AOP/A)

-y Sqp e
ml 1if1] g@m(
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Hardneas ¢f & tnir¥ ... Tie? 'Uxbw

and is of the order ¢t ™" sna anera ¢ - effemtive[nucﬂ»ar CrHas |
geciior, p = density, 4 -~ atemle »edgnt, A« Avigadrs's number,

n, - nimer of nuslel eeo 35 00 tw o ladepenusitl of time then

o e hE, - 13)

It has been shown exgpsrimentally tnat on xrrad1a!lon, the eiatilci-

1
ty modulue change is 1.5 ~ ¢ %, wnila nardazse abd ar'%ica: stlesd

valuea are affected 1t a greatsr degrez, Por a sitlid with a plane
surface, the numbsr of neziroas ai ths depva o in time v ia

(wvt) woavy o S7HE 14)
and hence &, = v, (2) and 6 = G{z). If !~ ie assufjed what 6 - L:(nv»)
9% = ¢ (avt), then |

G = G(Negpz“iv L nrgijﬂem"i‘z}u

A
In the case of & crlindrica. spsil (£) becomes
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Hardness of a thick ... D237/1305 :
- (-l“'a') - :
W= Hpe o &)

and for the hollow sphere 2 | i
- ~p(r-n) - a9}
Nr"N?fap ¢ B ‘(%,'9);

Using the theory of elastic shefjle the author thien ot}taims intensi.
1ty of deformation ey at the distance z from the inner surface as

_ 2 2 (i2)
°1'V3‘\/Pe"2'?ax+”rx’< | (12}

and stress intensity j { P
di E 3301 : o (13)

where P, Px’ Pex are known gquadratic forms for EJ and?x; It ‘chieé

stream N is incident from the direction W the imner surface z =

AT
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HardRess of a thick ... D237 ES

= 4 5 where h = thickness of the shell, then for the luyer £ w

const.
w(® - - :
N, = Ne~ vﬂ- ) - {14)

and vy (7)

-p(% - 3)

T = e, (N,) - 3Ge, = o, [Ne l- 230V, - 22py, + 2°BL (25)

Let p be a load parameter and

B = p% , P =D F;, 2§Ex° (16) .
Then n . ;
. 'F(‘é’ - z) I Yt
T & o [Ne ] - 2\/'3'(};{\,/»e - 228, + 278,

Card 4/6
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1 A o
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Hardness of a thick ... : D237/0305 .

and T = T(ay By 23 p). The problem of finding the vniue of py, for
which flow occurs,i.e. oy = 0y at any point of the shell M* (z =
-3

= Zgy O = Oy g = B,) is then stated and the solution when r g%

=0, is
oy (8y)

2V‘3‘G1'--2z,,7m+ss‘i"x i ;

For M" on the surface z = % h/2 the problem is #olved by putting;
# = 0, A hollow cylinder is considered next, whose inner and outer
radii are a and b respectively, subject to radiml outward directed
radiation N, resulting in the inner pressure p. p i8 sought, for:
which a plastic deformation first occurs. ¢ is mseumed constant.
There are 4 figures, and 14 feferencest 10 Soviet-bloc and 4 nons
Soviet-bloc. The references to the Engliahwlanguageipublioatipnai
read as follows: Snyder, Foufeld, Disordering of $Solids by Neu-
tron Radiation, Phys. Rev., vol. 97, no. 1636, 19%%; H. Kierstead,
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Expansion of Copper Bombardment b i ' o
¥y 19-Mev deuterons, Bull, Amer.
igg;‘tf°°'& vol., 29, no. 7, 1954; J.A.Brinkman, On the nttureegr
Miolgoomege in metals, J, Appl. Phye., vol. 25, no, 961, 1954;

J.C., Wielson, R.G. Berggren, Effeots of , !
steel, Proa. A.S.T.M., vol.'ss, 1966, p.ngg;f$87?rrad4ation in;
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I1'yushin, Aleksey Antonovich, and Petr Matveye&&ch}Omibalov
Uprugo-plasticheskiye deformatsli polykh tmilxﬁﬂrov%8£1ast1c«
- prastie Deformetions of Hollow Cylinders) [Moscow) Tzd-vo '
Mosk. univ., 1960. 22% p. Errata slip inserted, k,000
coples printed. ; :

Ed.: S. F. Kondrashkova; mech., Ed.:

PURPOSE : This book is {ntended for solentisb and englneers,

and for advanced students and aspirants conperned with pra-
plems in structural mechanios. ; g C
COVERAGE: The book 18 primarily conoerned with varlous effects !
and possible methods of atrengthening thick=-walled cylindéra;
Methods involving strengthening through nlmuttc&plaattc puto-+

erial, nopuniforn heating -

frettage, nonunifo ‘
through the thickness, the action of high presgure and ex~
Attention

posure to penetrating radiation are considared,
is given to problems pertaining to repeabed lomia and dynemie
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BOGATYREV, I.S. (Moskva); IL' YUSHIN,, n.ﬁm'(woskva); LENEKIY, T.S. (Moziva )
PANFEROV V.M. (vam‘*“)“‘

The SN testing machine for investigating plazsttl.. deformations oi

nd osite loading. Ingh.zhur., 1 no.2:182-193 'f1, -
metals under comp g : (i l‘} 12;)

(Testing machines) (Hetalsu’l‘esu;ng)
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ILIYISHIN, A.A.; POZDEYEV, A.A.; TARNOVSKIY, I.Ya.; CAHNOVICEE, VoL,

Applying the method of hydrodynaumic approximatiions ta variational
problems of plastic flow. Inzh.ghur. 1 no.;s5%-67 '63(@ 2514)
' ; 2584)

(Plastioity)
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IL'YUSHIN, A.A)

Fundamentals of the general mathematical thoary oi’ plﬂuticity
(with sumnery in English]. Vent, Mosk, un, Slex, 1r Mat,, mekh,,
: 16 no.3331=36 Ny-Je '6l. (MERA 14:7)

1. Kafedra teorii uprugosti Moskovskogo unwo:rsiwtn.
(Plasticity)
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Postulate of plastieity. Prikl, mat. i nekh. ‘?5 nm31503-507 :
My-Je *61. (MIRs 7).
(Plasticity) (Deformations (Maohanics)) | o
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Mekh,i mashinostr no.1:201-204 Ja& '62, (MIRA 1543)
(Plastioity) 4




"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618530001-7

a1 L3 o R WS R T ol R 3 b () S B0 a2k NANRHAR AR KHRE] 13 B (R R SRR VAT RRREIACEN 6 2 TV 1Y HACLR iz TELEUEE AL 3, 014 o sl ] 55 BGT MR DA THCIOR B CLH GARUHERE [ IR T £ BHIIIEE S HE
L

. el LT LTI P 7.\‘ - Ll B U SRS ,,f i
/

IL'YUSHIN, Aleksey Antonovich; PSHENICHNOV, G.I., md.,lnd-va; goLust,
S P., tekhn. red.

[Fundamentals of the general mathematical tmoﬁy of plmioity] !
Plastjchnoat'!; osnovy obshchel matematicheskol teorfil. Moskva, .
Izd-vo Akad. nauk SSSR, 1963, 270 p.  (MIBA 1616)

(Plasticity)
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sitet)

TITLEs Criterion of the long~time strength of polymeras
SOURCEs Mekhanika polimerov, no. 6, 1966, 828-832

‘TOPIC TAGS$ durability, polywer rheology & QQQ')\‘\\‘oi\ﬁo ‘5\

ing at a constant rates

more precise relationships can be obtained
ollltgcity. Orig. art. E:" 16 fo min:. by means of the
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ORG: Moscow State University im, M, V. Lomonosov (Moskovakiy somvdarstvonrm" unlivor-

gasmcm The paper correlates the phenomenological apvroaches to the evaluation of
urability of polymers by means of dimensional relationships, Formulas are dorived !
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[Organization and technique in the sale of ammu goods)
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KASABUTSKIY, Adam Antoncvichj DAVYDUV, Viktor Ivanovich;
11YUSHIN, A.P., red.

{Commercial computing and machine accountin(f] Khopini~
stvennye vychisleniia i mekhanigatoiia ucheka, Wpokva,
Ekonomika, 1964. 255 p. (MIRA 17:12)
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_ILYUSHIN, A.R.; PETROV, W.I, (Ho-\m)

Machanisme for feeding tag machines with nonperforated tape.
Shvein,prom, no.6:9 N-D '59, (MIRA 23:4)
(Iaveling machines)
(Clothing industry~-Bquipment and supplies)
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(Pechora Basin--Railroads--Snow protestion and removal) L
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ceri.;ain shortcomings of motion~pioturs f£ilm boxen. Kinomekhanik na,{:37
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1. Yakutskaya kontora Olavkinoprokata, (Mo'vingwﬁicturc diatribnt;ion)
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With the wide cooperation of the pudlic. Sov.foto 20 no.1:17
Ja 160, (MIBA 13: 5)

1. Ministr prosveshcheniva BSSR,
(Photography-~Study and teaching)
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Purifying the waste waters of alkylation plants with centrifugal
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MALININ, S.N,,do$sent, kand,ekon,.nauk, otv.red.; LUPINOVICH, I.S., doktor
sel'skokhoz,.nauk, akademik, zemesttitel’ otv.red,; UHUSOV, V.V.,
otv,red, po vypusku; LUKASHEY, X,I., doktor grnlogo~mineral.nsuk,
ekademik, red,; AVKSENT'YRV, A.N,, kand.guvolojo-mineral,nsuk, red,:
ROGOVOY, P,P., doktor sel'skokhos.nauk, akademik, med, Sostaviteli
kart: BOBYLEVA, Y’o‘o; VOIXOVA,V.V.; VOROMSOV‘. 0’.7'.3 WW‘Q ‘0'0;
TIKHONRAVOVA, Yo.V,. IL'YUSHIN, 1.M,, ksnd.filosof.nauk, red.karts
KRAVCHENKO, 1.S., kandilator,ndaul, 'red.kart; KUPRBYICE, V.F,, doktor
biolog.nauk, akademik, red,kart; BURZ2GAL, T,8,, red,~karstograef;
GULYUK, G.1,, red,~kartograf; LEVSHINOV, A,Q., red.-kartograf}
RUTKOVSKAYA, M.S,, red,-kartograf; SVIRSKIY, h.S., red.-kartograf

{Atlas of the White Russian Soviet Socialist Hepublic] Atlas Helo-

russkoy Sovetskoy Sotsialisticheskoy Respubliki. Minsk, Aked.nauk

BSSR, Glav.upr.geodes. i kartografii NVD SSSR, 1958, XIV, 140 maps,
 (MIRA 12:4)

1. Predsodatel' Gosplana BSSR (for Malinin). 2, AN BSSR; president:

Akademii sel'skokhos,nauk BSSR (for Iupinovich). 3. Direktor Minskoy

kartograficheskoy fabriki (for Urusov). 4. AN BSSR; viise~president

AN BSSR (for Imkashev), 5. AN BSSR (for Rogoviiy)s 6. Chlen-korrespdndent

AN BSSR (for Il'yushin). 7. AN BSSR; chlen-kotrsspondent SN SSSR3

prezident AN BSSR (for Kuprevich).

(Vhits Russia--Maps)
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ILYUSHIN, M.A,, inzh,; SHEVCHENKO, G.V., kand, tekhn, nauk
Prysical and mechanical properties of veneer treatod with
bakelite, Sudostroenie 27 no.2:42-44 F '61,  (MIRA 16:7)

(Bakelite) (Veneers and veneering)
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BANKO, Y,P,; IEMIDOVA, L,A,; ILYUSHIN, M.A.: xwmmxm Yo.P.; kand.
tekhn.nguk; MIRKOVICH, H.3.;- , 0.By; POROKHIN, 4.A., kand.
tekhn,nauk; SUMYAWTSEVA, O,N.; mnu FX N und.}tum.nm:; 21
KHONOY, N,P,; SHVARTSMAN, O,N,, kand,tekhn,nank; SHRYDIN, I1.4,,
kand, tekhn nauk; SMIRNOY, A,Y,, red.; YOLOKHONSKAYA, L.Y,, red.
13d~va; BAUGURINA, A.M,, tekhn,red,

(Yeneerer's handbook] Spravochnik fanershehika. fol 2, 1959, :
333 p. (MIRA 13: 3)

1, TSentral'nyy nauohno—luiodovnhl'lldy institut fanery i mebeli,
(Veneers and veneering)
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Automatic groove milling machine, huhhutroiml' 10,6810-11
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REQBKOV V.V.; NILENDER, R.A.; PLOKHOTSKIY, ¥0,8.; aoxou')v 1.L. '
SOUSTIN, V. F.j TSVETKOV, G,M,j TAMI, A.K,

Viktor Nikolasvich Fomin, 1904 ; on hin 60%h birtliday. Svetotekimika
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ACC NR:  Ap6026985 SOURCE - CODE: UR/0084/66/000/008/0302/0006

AUTHOR: Il'yushin, S. V. (Chief designer in aviacion tmclmolog;y, Lenin prize
winner; G CERATYINCT 4 socialist labor)

ORG: none o 3g

TITLE: For long-distance flights ; ; | g

SOURCE: Grazhdanskaya aviatsiya, no. 8, 1966, 2-6,

ARCRAFT PRoDuerson, P
TOPIC TAGS: 4 aircraft design, Mwﬁg passem;er aircraft:, aikrcra.ft
equipment/IL 67 alrcraft 40

ABSTRACI': International airlires are now getLing the sm..ond éveueration of jet pas~

senger transports. The Il 62,%a second-generation airliner, is a long-rahge air
transport with a maxinum passenger capacity of 186, which is presently unidergoing
extensive flight testing and evaluation. It has four tdar-mounted ducted-fan
engines designed by N. D. Kuznetsov. The engines were biilt dnd tested at the air-
craft-engine plant- and sent to the aircraft plant as conpleted units, 21&.}\ is

new procedure in aircraft building., The aircraft has 4 main- iutegral? ing fuel
tanks and three auxiliary tanks. A detailed description of the I1 62 is g;iveu,
including 1ts specificat:lons, systems, and instrumentatfban. dOxig. art. has: |
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- NEKRASOV, N.; IL:JSHIN, V., sud'ya respublikanskoy katefpeads (Moskva;
Baton of 8kill. Voen, gnan, 40 no,10:29..30 o] 16, .

(MIRA 17:12)

1, Predsedatel! Pervomayskogo rayormogo komite‘hu Vsanayuanogo
dotrovol'nogo obshchestva sodeystviya armii, aviatsii % flotu,

Moskva (for Nekrasov).
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 ILYUSHIN, V., magter sporta

Transition to the "standard.” Veen, znan, 41 mn,2142 F 165,
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